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No. 37 

BOAC Comet D.H. 106 a i r c r a f t  accident during take-off 
on 26 October 1952 a t  Ciampino Airport ,  Rome 

Circumstances 

The a i r c r a f t  was operating a scheduled passenger  se rv ice  f rom London to  Johannesburg. 
The flight f rom London Airport  t o  Rome was without incident. During the take-off f rom Rome 
on the second s tage,  the a i rc ra f t ' s  normal  speed failed to  build up andaf te r  becoming a i rborne  
for  a few seconds,  the Captain's immediate  react ion was that there  was a lack of engine thrust .  
He throttled back the engines a t  the s ame  time a s  the aircraft  came to r e s t  near  the a i rpo r t  
boundary, and the a i r c r a f t  sustained considerable damage and two passengers  were slightly 
injured. 

Investigation and Evidence 

F o r  take-off the a i r c r a f t  was taxied t o  Runway 16 and linedup on the cen t re  line; a l l  
pre-take-off checks were made and the elevator ,  a i leron and rudder t r i m  were  s e t  a t  the 
neutral  position. The Captain's estimation of runway visibility was 5 mi les  but with no hori-  
zon. The flaps were  lowered t o  15" and the windscreen wipers  were  both operating. The engines 
were  opened up to full power and the isolation switches were  s e t  to  " I s ~ l a t e ' ~ .  The RPM were 
checked a t  10 250 on a l l  engines; fuel flows, engine tempera tures  and p re s su re s  were  reported 
to  be cor rec t .  The brakes  were  released and the a i r c r a f t  made a normal  acceleration. At a n  
IAS of 75-80 knots,  the nose wheel was lifted f rom the runway and a slight tendency to swing 
to s tarboard was corrected.  At an  IAS of 112 knots, the Captain lifted the a i r c r a f t  f r o m  the 
ground by a positive backward movement of the control column and when he considered that  the 
a i r c r a f t  had reached a safe height he called for  "undercarr iage up". At about the same instant 
the port  wing dropped ra ther  violently and the a i r c r a f t  swung to  port;  the controls  gave normal  
response and la te ra l  level was regained. At th i s  point the Captain real ized that the a i rc ra f t ' s  
speed was not building up, although he made no reference to the ASI. A pronounced buffeting 
was felt which he associated with the onset of a s ta l l  and in  spite of two correct ive movements 
of the control column the buffeting continued. Before the F i r s t  Officer had t ime to se lec t  
undercarr iage up, the a i r c r a f t  came down on i t s  main landing wheels and bounced. I t  was now 
plainly evident t o  the Captain that the a i r c r a f t ' s  speed was not increasing and he was convinced 
that there  was a considerable loss  of engine thrust.  He was a l so  aware  that the a i r c r a f t  was 
rapidly approaching the end of the runway and a decision to abandon the take-off was made. The 
undercarr iage s t ruck a mound of ear th  a s  he was closing the throttles and the a i r c r a f t  slid for  
some 270 yards  over rough ground. The main undercarr iages were wrenched off and consider- 
able damage resul ted;  a large spillage of fuel  occur red  but f i re  did not break out. One passenger  
suffered slight shock and another sustained a cut finger.  

Subsequent interrogation of the c rew confirmed that a l l  engines had given their  maximum 
power and that fuel flows, t empera tures  and p re s su re s  had a l l  been normal  during the take-off. 
It was the belief of the F i r s t  Officer that the nose wheel was lifted f rom the ground i n  the usual 
manner  although the control column appeared t o  be "a fa i r  way back". He a l so  thought that the 
t 'unstickll  was made by moving the control half way back f rom the neutral  position and that i t  
was held there  until the port  wing dropped. He a l so  stated that he was unable to  determine the 
attitude of the a i r c r a f t  af ter  the bounce a s  no runway lights were  visible to  him. 

Due to darkness  and due a l so  to  ra in ,  no ground witness had a c lear  view of the take-off. 
One, however, who observed i t  f r om a point opposite the half-way position of the runway, con- 
s idered  that the a i rc ra f t ' s  attitude was 91critica111 a s  i t  passed him. He continued t o  observe it  
a s  the nose was exceptionally high and he was not aware that the a i rc ra f t  became airborne.  

An inspection car r ied  out a t  the scene of the accident showed that the aircraft  came to  
r e s t  about 270 yards  f rom the upwind end of runway 16 and 10 yards  f rom the boundary fence; 
considerable damage had resulted. A large spillage of fuel f rom the port  wing integral tanks 
had occur red  but f i r e  did not break out. Both iner t ia  switches had tripped. The two c r a s h  
switch operating levers  functioned correct ly  and the methyl f i r e  extinguisher bottles had d is -  
charged. The sea ts  and their attachments in the crew and passenger compartments  were un- 
damaged. The crew's  forward entrance door and the passenger 's  entrance door functioned 
normally a s  a l so  did the emergency hatches. The flaps were in the lowered position of about 
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15' and this corresponded to that i nd~ca t ed  in the cockpit. The elevator ,  a i leron and rudder 
t r i m  indicators  were i n  the neutral  position. Wheel marks  ~ L I  the runway showed that the main 
landing wheels had been in  contact with the runway over  the lzs t  30 teet of i t s  length, The next 
contact was made on two mounds of ear th;  when this occur red  the undercarr iages were  wrenched 
off and pa r t s  of these units damaged the tailplane. The port  main plane hit the runway direction 
indicator which i s  mounted on concrete  blocks and the wing tip and pitot head were torn off. The 
s ta rboard  inner engine steady s t ru t  had become detached a t  ~ t s  iorward end when the attachment 
bracket  r ivets  had sheared  due to impact forces .  This  detachmefit allowed the engine to  rotate 
on i t s  rnountlng trunnions through the mainplanc. skin and in a nose -down direction. The nose 
wheel w a s  forced upwards into i t s  housing and the tail  bumper unit was torn f rom the r e a r  por-  
tion of the fuselage. The bumper attachtnent bracket was suhsequcntly found in the wreckage 
t ra i l .  An examination of this bracket  showed that the shoe was missing and that the bracket  was ' 

deeply s ca r r ed .  A sea rch  rnade along the runway revealed evidence of tail  bumper m a r k s  which 
varied in length f rom 3 feet t o  40 feet. These marks  extended along the las t  650 yards  of the 
runway and showed that the a i r c r a f t ' s  t.rack was inclined a few degrees  to s ta rboard  of the run- 
way centre  line. 

The BOAC Training Manual recommends the following take-off technique: 

"At 80 knots the nose should be lifted until the rumble of the nose wheel ceases .  Ca re  
should be taken not to overdo this and adopt an  exaggerated tail-down attitude with a consequent 
poor accelerat ion.  

The normal  fuselage incidence during the take-off ground run i s  about 2" to  3" af ter  the 
nose wheelhas been ra i sed  just clearof the runway. To  do this a backward stick movement of 
about 4 inches is required which i s  then reduced to 1-1/2 inches. The attitude of "unstlck" i s  
approximately 6' t o  6-1/20 and to attain this the required stick movement a t  the time of leaving 
the ground i s  of the o rde r  of 6 inches back f rom the neutral position, a f t e r  which the s t ick must  
be returned towards the pre-take-off position. 

Take-off by the manufacturers  have shown that a constant 6 "  incidence of fuselage during 
the ground run  gives good resu l t s  for distance run and for climb-away behavior. They have 
a l s o  shown that an  increase  of incidence t o  9' resu l t s  in  a partially stalled wing giving high drag  
which appreciably affects the a i r c r a f t ' s  acceleration, and that the symptoms a r e  noticeable to 
the pilot a s  low frequency huffet. The a i r c r a f t  recovers  f rom i t s  semi-stalled position i f  the 
nose is pushed well down. 

Figure shows a diagrammatic  representation of the nose-up attitude of the a i r c r a f t  i n  the 
co r r ec t  position of unstick, i .  e . .  6"  - 6-1/20 nose up. The Appendix a l so  shows that for the 
ta i l  bumper t o  touch the ground a n  angle of a t  Least 11-1/20 is required.  

Probable Cause 

The accident was due to  a n  e r r o r  of judgment by the Captain in not appreciating the 
excessive nose-up attitude of the a i r c r a f t  during the take-off. 

IGAO Ref: ~ ~ / 2 4 6  
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